in this laboratory have shown that the sympathetic stimula tion of the submaxillary gland in dog, though produces a transiently mucinous secretion per se, depresses the profuse watery secretion caused by stimulation of the chorda tympani or intravenous injection of pilocarpine. The submaxillary gland contains a relatively large amount of noradrenaline (4). Yamawaki (5) has shown that the profuse, spontane ous flow of the submaxillary saliva begins to manifest in association with sedation caused by reserpine in an unanesthetized dog, and is abolished by sectioning of the chorda tympani. However, the spontaneous flow of saliva turns to a decrease at the time when the endogenous catecholamines in the brain, heart and adrenal glands are maximally depleted (6). Accordingly, it is obscure whether the spontaneous flow of saliva caused by reserpine is conditioned by the amine depletion in the brain or submaxillary gland.
tissue catecholamine as described below. The number of animals used for one surgical procedure was 4 to 10.
The single intraperitoneal dose of reserpine, 0.5 mg/kg, which caused the depletion of the submaxillary amine by about 90% in the sham operated rat was selected to study the effect of the sympathetic denervation on the reserpine effect in the submaxillary gland. The respective groups of the operated rats consisted of 6 to 8 in number were killed by decapitation at 10 and 24 hours after reserpine, and the isolated brain and submaxillary gland were subjected to the assay of tissue noradrenaline.
The brain excluding the cerebellum was divided into the cortex and brain stem. The weighed tissues from two animals were pooled and homogenized with 0.4 N HC1O,. The extract was purified on Dowex 50W x 2 column and the content of noradrenaline was determined photofluorometrically following the methods of Bertler et al. (8) and of Higuchi (6) .
RESULTS

Effects of bilateral superior cervical ganglionectomy
a) Submaxillary gland Table 1 and Fig. 1 show the levels of noradrenaline in the submaxillary gland at 0, 10, 24 and 48 hours and also 9 days after the bilateral superior cervical ganglionecto my and the sham operation. The ganglionectomy but not the sham operation produced a considerable degree of miosis and ptosis which manifested next day after the opera tion and lasted until sacrifice of the animals. Though the level of the submaxillary amine increased by 18% at 10 hours, it decreased by 82% at 24 hours and was completely depleted at 48 hours after the ganglionectomy. At 9 days after the surgical operation the gland showed still a complete loss of the amine. On the other hand, the levels of the submaxillary amine in the sham operated rats showed slight but nonsignificant re duction at 10, 24 and 48 hours after the ganglionectomy. (Table 2 and Fig. 2 ) and the brain cortex ( R : Right side, L : Left side, * Mean+S.E.M. (sg/g). In the sham operation and bilateral ganglionectomy, the glands on the right and left side were pooled. there was no significant difference in the noradrenaline depletion by reserpine between the innervated and denervated submaxillary gland and brain tissues. However, the ad ministration of the same dose of reserpine at 24 hours after the bilateral ganglionectomy when the submaxillary amine was depleted by 82%, produced only reduction by 50%
Effects of the unilateral superior cervical ganglionectomy
exhibiting the remaining amount of noradrenaline by 0.15 ag/g (Table 6 and Figs. 4, 5 and 6). Almost the same amount of remaining noradrenaline which was likely to be resistant to reserpine effect was observed in the submaxillary gland at 10 hours after the bilateral ganglionectomy.
However, the remaining and reserpine-resistant noradrenaline in the gland disappeared at 48 hours after the ganglionectomy, as described above.
DISCUSSION
The superior cervical ganglionectomy in the rat resulted in a slight increase in the level of the submaxillary noradrenaline at 10 hours followed with profound decrease by 82% and almost 100% at 24 and 48 hours after the operation. The results differ some what from those presented by Benmiloud et al. (9) . They showed that the submaxillary noradrenaline in the rat began to decline 8 hours after the sympathetic denervation and complete depletion was attained at 24 hours. by the infusion of noradrenaline and reduced by the sympathetic denervation. Thus, the decreased uptake of the circulating noradrenaline by the denervated gland is likely to be responsible, at least in some part, for the decrease of endogenous noradrenaline.
The superior cervical ganglionectomy did not affect the noradrenaline level in the brain stem, while that in the brain cortex was slightly increased at 24 hours after the surgical operation.
The intraperitoneal administration of 0.5 mg/kg of reserpine depleted profoundly the endogenous noradrenaline in the innervated as well as in the acutely denervated submaxillary glands. Carlsson et al. (19) demonstrated that the noradrenaline-depleting effect of reserpine differed strikingly according to tissues and the heart was most sensi tive to reserpine. In this respect, the submaxillary gland is also one of the most sensi tive tissues to reserpine. The catecholamine depleting effect of reserpine within 10 hours after treatment showed little difference between the innervated and denervated glands, while the percent depletion caused by reserpine at 24 hours after the ganglionectomy was much lower than that in the innervated gland, though the noradrenaline level in the denervated gland was markedly reduced. The result indicates that the depletion of catecholamine at least within 10 hours after reserpine treatment does not concern with the central effect, and that reserpine deplets the submaxillary noradrenaline by the peri pheral mechanism. Kroneberg and Schumann (7) and Holzbauer and Vogt (20) in the adrenal glands and Sedvall and Thorson (21) in the skeletal muscle demonstrated that the catecholamine depleting effect of reserpine is reduced by acute sympathetic denerva tion. These results are inconsistent with the present results on the salivary gland.
As described above, the percent depletion of noradrenaline in the submaxillary gland caused by reserpine at 24 hours after the ganglionectomy was much less that in the in nervated gland. Reserpine could not produce further depletion of the submaxillary amine profoundly reduced by the denervation. Therefore, the degenerating process in the sympathetic postganglionic fibers is likely to interfere with the reserpine effect. The residual amount of the submaxillary amine at 24 hours after reserpine treatment was almost the same in the innervated and denervated glands. The residue is likely to be located at some storage site highly resistant to the attack of reserpine (22, 23) .
SUMMARY
The effects of the superior cervical ganglionectomy and reserpine on the noradre naline levels in the submaxillary gland, brain stem and brain cortex were studied in rats.
The superior cervical ganglionectomy resulted in a slight increase in the noradre naline level of the submaxillary gland at 10 hours followed with depletion by 82% at 24 hours, and by 100% at 48 hours and 9 days after the surgical operation.
The intraperitoneal administration of 0.5 mg/kg of reserpine depleted the submaxil lary amine to almost the same extent in the innervated as well as in the acutely dener 
